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(54) OZONE WATER PRODUCING APPARATUS, AND GAS-LIQUID SEPARATOR 
THEREOF 

(57)Abstract: m 
PROBLEM TO BE SOLVED: To make an ozone water not 
substantially containing undissolved ozone gas producible 
by enhancing defoaming effect in a gas-liquid separator * 
(4) of ozone water producing apparatus and to reduce the 
restriction of use quantity though the apparatus is made 
small-sized and simple. 

SOLUTION: In the gas-liquid separator (4) of an ozone 
water producing apparatus constituted so that a mixed 
stream of raw water and ozone gas flows spirally in an ^ 
ozone water tank (10), an air bubble catching surface (21) 
comprising a fine uneven surface or the like, is provided in 
the ozone water tank (10). 
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(57) [ffjft] 

[ISM] ^-V>'**fiK^itt«>«a?^«tSf(4) lc*3(t5 

» d o) ^ -et^ig^icsns i 5 tc«Bg $ Hfc ^- ^ 

^B«>«^fWISS(4)lc*3V>T % ^y^-TMf (10)cort 

So 
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(51)IntCl. 7 
C 0 2 F 1/20 
B 0 1 D 19/00 




■«r«l*i-5*AP(14)i:. ^✓v*«r*U**5SEfflP 

(15) fc, 5fe»»^^>jtf^«r*a^«*>^>'*^#ajP 

(16) k*»*Sixfc*^x*4*S6«o«*»«ll-e*> 
or, 

*:M«Ei-S*»fiS^« (21) *sR ( t hthX v ^ 

*ia««BB(21)^J: 9«*Stbrv>sr k&ft»k-rz 
l IE«^^y >*&SSfi<o««#«* 0 
[»**3] «i&*l*ffi(21)as. *«*(21)fcj:5« 

x^a^«^jH*«S»*:**.5jB*j»»**ikC23) # 

[it 5 ] tnnA»»K^4-^^**(io) *« 

^^^7k«(10) 1^ URWTKfc^-^^^oa&jjl 
£tfe£-t-<5«cAP(14) ks £**«EUin 

(15) i:, &mm**s>#x : *»airz**s>#x&mn 

(16) t*s**Slxfc*yv***l8«0*li»»«»"C*> 

±B«-fi«#;*->'V*1t (10)^T*!«JiS^tc«ttS X OK 
SA P (15) W»**©»EA*l«asjfc«e> £ 1 1 

(10) 1*3^ J^^ir^^v^coa^Sg^jg 
* ttSKl Sr-^-x. 6 jB*Jfi*fi#a (23) *SR tj" ^titv^S 

6 ] K8!R«*8tt©t^ ^tKW (10) £{i 
K;*- ;/>-*« (10) ic, M*tt/y^<og^ 
4rtt*&i-5SEAP(14)^, ^>*£Sm£-£5Sttin 

(15) ks *S»t/^Sr*ait5t/y^^»tBD 

(16) t^«*S^fc^^^*±ricJS«^«*»«»T*> 

±fEfi*«W s ^- / ^tKW (10) -CdttHfctcSfcix 6J;^: 
sap (i5)^b<oa-&«cwatA*rp]*s^bn5 k 1 1 

*l/>7k<D7kitL<D^W)^ftoX ±TW)-T Z> 7P-h (31) 

R:7n-M31)tfsasWfrB«J:9 fc«v^#ic^y^ 
#*fttti P (16) SrH»i-5-*-e7 n — h (31) 

?u-h (3D kmm-t%mm#m) t 



(2) M2 0 0 2-3 0 7 0 5 3 

2 

>-^^4r»ffi-r5*?a»je*a:(22) WRtt&nr^sr 

[»*«7] (22) :7n-K31)4ra 

6 (22) t±9»*Snt^5wii:»»tt 

Hi-*HB»(22b) KH®»(22b) a JSH 

^ (22a) Igjg®g$(22a) T^a^Rii 

[■1**9] (22) *»(22)«c,t 0* 

[»*«10] (10) rtlc:, mmikkj-y^ 

<DM&mcm=g$iMW) *. hm^mu^ (23) 

&&tfbirixv^zzk&&mk^zn&m6frt> 9(D^ 

i] ^y r >-7K»(io)co^®(20a) & y mm 

[»*«12] ^>^*«(10)OJ6E®(20a) # % 
(20c) *^«5pffi(20d) i::J:0*fifcStuTV^Sr4:*r1» 

[it*jsi3] ^-v f >-7K«(io)(Djg®(20b) ^ mm 
«^$ixrv>sr £&#&£*r£ft3fcjgia>£> io©^ 

[»*«14] ^^TMf (10)c7>jgffi(20b) j^g, 
(20e) £fc«t3pffi(20f) (a«?M^tiT^5^^^ 

5] *:/istf**m&fc\cm&\^X*yr^ 
40 7k&*ktiSL-?Z>kkhlz s *y^7k<D&&^&m*y> 

E*^««5>«Slc J: o r *^ ^ ixr v ^ ^5 r k k 
[0 0 0 1 ] 

50 jov^T, ^-y^TKt^&^n^^^-y^^^^-^^ 
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[0 0 0 2] 

*y^it^ffl**ufflur»*, Mil * if 

fit, flttfBl icta^^r^i-J: 7tyftfx&±& 

u^-r^-V) (2) £ N **s^i3** 

JH»*tca* LTt/ >-**r**i-s^^* * * (3) 
*^e>»dfi-**«»«»(4)fc, m?s^gi^(4) -ca- 
yc-rzf&i&mms) t*m*.. rft&awBtfB*ttR 

£ftT^6 e tut, iB^^&rifcfflta) tt, « 
ftfe^3£B(5) 

[0003] r <Df5.m&m&t ut, «^tf«pBH5p 1 0 

[0 0 0 4] 

[«W3ftS«*LJ:5i:i-5ilW] t^U, r^i^t-iS 

rid**,*. rG>fc»* **»it#^*5it6*«»«tt 

[0 0 0 5] rftlC*tLT, ^-^^^V^ofcAygiJcO^ 

[0 0 0 6] *&Wte, Z-<d£o ftlBH^LlclB^T*J* 
£ftfc*b<OT*£>9, tcoi W^i-5<h^5(i, ^V^zk 

[0 0 0 7] 

[0 0 0 8] JUfcftiC. **was»ufc*«fc#att, IK 
®R1B**tt<?>^^>*W(10)Srfll*, UM-^jMKI 



(3) #HfJ 2002-307053 

0)^ WWTK^^^^Xf^oa-frjKSrtlfeJ&i-saEAPa 
4)£, *y^**r«US*5*UiP(15)i:, 

>#x&&m-rz*s>'#xmmQ U6) k&&&£init 

[0 0 0 9] * Ut, * 1 ©»ft¥St««««»l* 
5 C1AP (15) d»b©jR*«©«A*fi#)6«) bft5 t 

;o tv>5rtsr#atut^5 0 rf-^TMtaom 

[0 0 10] ±KJSlo<H*^«lc*5V^r, 

y^^oa^atte* ^cAP(i4)^b^-y p >'7KW(io)p t 9 
z&ntfo&mftm \c x 9 * y a o> <o * ^ tea * 

^?co * ✓ ^Mte-r a ««s««3« (21 ) *sr rt e> *t 

TV^o tfc^oT, it^«I^^J:?)4>«Sft-rfc 
ttV l/im (10) Lfc** 

i&*y^is?stK (21) ft 

5 Q raXMStfu <fcor* 

30 [OOllllt *3SMds»tyhfS2 0»Sfc^©tt, 

Dflfi ffi**e> * S M^fflfe® (21 ) J: 0 «t A ^ ft-C V * 5 ^ 
4^#^t UtVN5 c 

[0 0 12] *»«dSj»C^:«3 0«*^©fi, 

±|S^2 0«^^^*5V>r, ftf&fflfflffi(21)*s, Mft 
flc(21)^J: »9«A$ft-CV^5C4^#»4 UtV>5 0 

[0 0 13] ±|BJB2 2itJ ? »3<Z)»*^a:«-*5V>rtt, 
^L^St^^i^^^v^^^^Sl^ft^a^fc^^ 

40 m^&m-fZ>bZ^^ IBttflc(21)ftifO«JBft|H]iaK*: 
*-J-S«fa»ffiffi(21)fc:SLrS«SftSo tUt, r 
o«»#*S**Ut*iilc9±U, ^^^Tkd^^K 

^> r >'^^#mp(16)^^^mLfc:m, «UM3fiBft 

[0 0 14] *3BW3as«i:*:!K4 0*»#«tt, 

±iajsi, m2*titt:m3<offi&:^mc&\,^x. 

*«f(10)rttc, JS***4^-y r v^(^a-&SlEtcjB*jftfi 
®j # 5 S^zg^^^©: (23) #R »t b ftT i/> -5 r i: 

50 #atut^5 B 
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[0 0 1 5] ZOXolcmtiL-tZk. ^mMJry^tf* 

[0016] tfc, *»W3fts«n:fc!S5"©*ft#att, 

(21) KiftfcT, (10) jDKft 

(23) It £> fix V * 5 w b & b LT^5 0 
[0 0 17] r^5(Z))|?^tl^V>Tft ±E*1 

[0 0 18] *fc. *»W«S»Cfcf| 6 

TlW-*:7P-h(31)fc, K^n-h(31)^S»ffi:fi«J: 

t? t>{£^ fc * iz*y i/tfxwm p (16) ^r^i*-r 5-*r* 

•7 o - h (31) 3ftS*!W!fc«IC»r 5 fc ^-✓V^ftffl P (1 
6)&BS-r5«fc 5KR:7n- M31) £2gSrf-5liilH#(3 
2)££{§;ts ^^/^*W(10)(Ortas(c N ^r/> 

[0 0 19] :oS6^»ftfl-C(i, 7Kffi36Sffi<-C7 

pr — h(31)3ftssi|iffill^aL-cv^*v>*jB-ctt, MM* 
(32)asBHi>T*^>;tf*»ttin (16) dsnikSttSfe*. 

ot7D-b(31) 3ftsatJWft«»caii- (32) AS si 

tt^-y >ux$m p (16) a^atm l*v\ 

[0 0 2 0] *fc, *»M^BICfclK7 0»ft*aWt, 
±IE&6 0»»^Slc:fcV<-C\ «fS»«#a(22)3&s, ^ 
o-b(31)S:SHi-5J:5JwiBKSix5i:i:t^, f&ffl 
*DfliQB^fe*5*»li«ffi(22) Id* !9*)fi$*LT^5 

[0 0 2 1 ] :©»7 0*ft^-Cli, Mf&«ffi®(22) 
M31)£^ISLTV^*:£>. R**SlfiffiB(22) 
#5:7 u — h ffl)<Dfflm&<D*y>'7k<o9Lfilz.&Z>frtiL<D 

iHli^JC^^^-^^WdO)^^^^^— h (31) C7)firg 

fc^^^ykcDTkmzfccxiEm^ftfrfiZo $.tz, yu 

- K31)&SBi-a*HS««B(22) 

[0 0 2 2] Sfc* *&mtm ttc&8<DM8;3i$kl*. 
(22)^ 7n-h(31)*rSB1-S«B«(22b) tt« 



(4) 4$B8 2002-307053 

6 

® SB (22b) t^aSi" S feffiU (22a) fc t£l£®SB 
(22a) *K TI-iQ*ORIIBH*fcttAilBBfc»**ix-C 

[0 0 2 3] Sfc, *»W3&S«CfcJB9©*»*«tt, 
±BJB 7 8 o«Wt*«lc*v^r, **S«JE*a 

(22) ^flc(22)(cJ:^«^StiTV^5r tZVf'&t L 

[0 0 2 4] ±1ES&8, »9 0**#»JC*JV^"Ctt, «, 
(22) (0j6Bffl5 (22a) SrT»J:i!b*on«BB*fc 

7k«(10)^*^»^**b^«fadSKJiE®a5(22a) <£>R 

LT, «tea s «^ffiffl^a(22)<OfiEB«(22a) a>£«B 
£B(22b) S:SoT±*^aEti5we, t/y^^itBP 

[0025] ^irii:^io©«ft^ 

^$LMm*$-?L% m^fc&M^tk (23) tfK It b *xT V > 5 
[0 0 2 6] :oj;^:Mt5^ jmt%*>/^#* 

[0 0 2 7] 1 

fi, ±«E»1— ^1 0^OV^i :fi i^^lco^^a^-*5V^ 
^-y>7Km(10)coig®(20a) ^ x Mlktn^&f'blc 

io srt^a^uv^p 

[0 0 2 8] ^bic *^^ii:fcli2o)Sftf^ 

T > ^-y^*W(10)^l£ffi(20a) ^ N ^RSfP^fe* ^{d 

¥®(20d) ICJ: *)ffif$L£fiX\,^Z>Z. b*W&b ttv^ 

[0 0 2 9] _hiEfg 11, Jg 1 2 (0»*^ai-*5V>T 
tt, yf*S^7k<D±Tljfa<D9Lfi&. OrVls-fcte (lO)cojGlE 
^0 ®(20a) 5SfiF^*5V>T, R«B*fefi*liBB^» 

^tt, *S^*m (10)(7>l£®(20a) ^«f> 
^tdfS]^o Tdi^tlCffM $ flX V >5 COT?, ^" / V^tt* 

[0 0 3 0] **WdS»C^*l 3(D»*#a 

tt, -hfefg l 1 0 <D\,^1Tfit)> i 

^y r ^7K«do)ojiEB(20b) ^s, n«n^&4>^^ 

50 5r^$r#»i:tTVN5o 
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[0031] sfefc. *^^^sic^mi 4©**?a 

IS, ±iSf&i~*i OOV^fH^i <o***IMc*5i* 
T, (10) Offi® (20b) ^, j|||Hf5*»e>**C?*C 

l»I^oTDflttoP3IIBB*fctt«§iBfcJ:D«dc*ix. * 
o**fftiE^i2i*«>n«BB*L< tt*«B(20e). 
¥ffi(20f) lciO*j«Six-CV^ri:«r»«i:bTV^ 

[0 0 3 2] ±E» 13, ^14 (Df»»:^SL\z^X 
te, ^-^^TKcoJiT^^tud^ ^iojcff (10)<Dj£ 
®(20a) ififlFlc^T, n«B*fctt««Blc» 5*lft 
*c3E<b-f-So tit, *^>*«(10)<ajE®(20b)as* 

v do) cojswtc*5 v >r^i ^ b iri^o rst 

[0 0 3 3] ttMWMt&fcJSl 5©*^i 

«£fuii£U ±1E«jfc#»»'(4) W**l^C>i 
[0 0 3 4] 

K^oMl JtlBSBi&tfffSi 5 0»ft^a^J:ix 

^>-tfx Sr*;/^** (10) Ort«^K*tfc«»Jt«#« 
(2i)-cstffii-*«fc 5^urv>5, :^fii*uic 

SSB*/hffl-e«*4«riclc:-t"5 ^ t SUB 

[0 0 3 5] £7c, ±fS$2, $3&U<mi 5©»*f 
ffi (21) K <fc 0 «/* LTV^ cotr, 
[0 0 3 6] *fc* ±tagS4, SS5, 3Sl 0&tf3!l 5 

[0 0 3 7] £bl<Z. s ±m$56RTfmi 5(D«?^|: 
y v*» (1 0) J- K Jt ^f&fitS^IS: (22) KXVmtl X 
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[0 0 3 8] *fc, ±EJB7atfJBi 5<D«*#a»cJ: 
*Ui* *iS»«*«(22)-C7n-h(31)*:flH'r«ri 

b(31)^J:5H!BI!#(32)o»fP*:»aEtcLr, JUK&B 

[0 0 3 9] *fc, JlfS^8St/»l 5©Wft*ik^j: 
«*a»*E^a(22)OjSD5«(22a) ^TtCtfb^OR 

mn (i6)^bft^i-< *»as*tfss»^s 

[0 0 4 0] 4*!-, ±fB* 9 RUm 1 5 «fc 
20 tilt* M&(22)&m\s^X7v— bW)<DmmC07k<D7k& 

[0 04 1] ±JE»1 1-814, RT/JBl 5<7) 

5 0 £fc, »11,*12, M*l 5^«*^a^ct 

x\ mm®%:&mibtb>tiz>o $i4, 

50 MSi50«ft^|:j;tiH ^^>tK«(10)<z>j£«fb 

[0 0 4 2] 

[0043] ^-r, ii^#iir, *nm&m<D*y 

*±«Kt(l) f*, ^-> r v»*» (^-y^-fif) (2) 
^^31^^(3) ^M^SI^(4) ir, itV^im 

[0 0 4 4] *y>ft£M(Z) tt. »*S:*^IB3|s|-^^ 
(2) fi, WtH j^^^O^^^iE^Lfc^H^tc 

-t <ni&m&<D m m xmn#* * <omm xt-r 5 «t 

l\zffif&£tiX\,^Z> 0 

[0 0 4 5] :ot/y^«(2) » % ^-^v^/^ib^ 

(P1)^LT^>?^^^(3) tcS^^tVTV>5 0 ^v^^ 
50 ^^(3) -^^gg^ttfc7K^« : (P2)d^J^3(Gf^ 
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[0 0 4 6] ««»«S(4) tt, ^-✓x*l2:»*Lrv^ 

S(5) fcSttSft-Cv^. ty^«tt8ESi(5) «u 

[0 0 4 7] «R£1B«(4) oaflcW*«fi8»-o 

2 (a) filKWfffiia, H2 (b) (i0 2 (a) <DB~B 
&&Tffim, H!2 (c) (ill 2 (a) (DCjjfa&U^X'fo 

So 

[0 0 4 8] ft«^R|#(4) tt, KfflRflf**^©^^ 
>-*W(10)^*«:i:Lrv>5o ^■✓^*»(10)tt, Rffi 
tt0)JM(11)£, JM(11)o±*»*H*i-*J:«(12) 
««(11)©T*»*BI!»i-5ja£«(13)fc*»6>— «c 
M^titv^o r©*y^*»(10)©»»(11)ICW:, 
JK»*t^^>'^ojg i ^«t*W»-rsaEAP(14) ds± 
SBJcjg^Six, ^✓x*^>«ffl"*-S«lUiP(15)3asT»J2: 

je&ztix^Zo ^y^7K«(io)(D±^(i2)^ 
d2) <D_hT®KRit btitimm^mm-i-^ «t 5 

[0 0 4 9] ±E«AP(14)^ttaEA*(17)*s»«S 

fttAt' (17) ;/ vtKE* (P3) jftttll 5 (18) icfi* 
V r >'7K«*&EW(P4)^jK^tv^«t 9Uot^5c * 
fc, ^->/^^»mP(16)(cfi, gStf-j/vtfJxEWtPS) 

[0 0 5 0] ±E«A«(17)tt N ^-^VTKWdOrtO^ 
W«o«a«(17a) 3&s, ^y r V7KW(10)(Djl^(11)(Drt® 

te x (I0)^^^v>r, T«J*©*UteRfcjftft 

(10) <&«jSfc. iot fiffim{R!i«^_h^ ^ ic«^-r 5 X 0 

[0051] jamwcw^rtspfcfi, flksn^^ -y 

-r/i^(19)te, 8Efflff(18)^e>«ctUi-S^-^^7lc*J::* 



(6) #P 2002-307053 

^-^^*o«fcix^^«-LTa:js-rsE«t utt^v^ 

U aa*^a*o*tTE«LTfcJ:V\ 
[0 0 5 2] ±E*>^3Mf (lO)CDjBEffi (JSM(13)<7)± 

<OJS«(13)0±B*c, H3tc^i-J:9fc±®(20a) ri*6 
« ^8W»3&^c«« Lfc;^ - :/ ^zk« Wtft U (20) tfSR It 
b*i/t^5. fc*5 % ^-> r >'*lf (10)cojKffif±, ^«®co 
JO iXfrQlzwmmk LTtJ:v\ 

[0 0.5 3] — ^->^^*»(10)<OT6B^tt, ^cort 
B^*BoTIB«*(21)^EK**t"CV^S. C^**«e(2 

5, ^(^3B^*(21)fi, ^;/>7Kffl(10)<£>F^lc:JoV^ 

-~mcmifzt£<. ER-r5«**^^^*w(io)co 

TfflJ^KStco-Cfiftv^ _hlE^^(21)^, 
^ ^7KW(10)(D*BB»#^RJtTfe fcS^fi 
*>^>*»(10)«)±«cR»t-Ct>J:v\ **:, *MKft:<2 

[0 0 5 4] r^*ffi#«l*(4) te\ ^-^^^ 

SEffi P (1 6) £ US BM- 5 7 n - h ^ffl BHM* (30) Srffl tl 
tv^ 8 ^-✓>'^*tbP(16)coaiH««(30)*±. 

/y^ftlBP (16) StBHStTS-:^ 7 b (31) i>m 

m&mtzm-rz t r a 6) sr^i-s ± 5 

JO ^m^v—b (31) tiS»i-SBBBi#(32) t ^6>*ric*tt 
TV>£ 0 0 2tt, ^^^^SWR(16)*BBiSU^ffi 

[0 0 5 5] HBB#(32)fi««Tfe»5, — «3ftS^->^>'* 
«(10)co^#® (±B(12)OTffi) ^3lfe«(32a) 

nrv^, 7n-K3i)*sBfStt« (mm&m 

$iiTVN5o ^LT, BBH#(32)^tt, 7n-h(31)^ 

40 ®-T^#(*:(33)^R«tbnT^^ e ro#fr(33)^fi=f 
A^»ffitt^<0«-fi-j5SfflV^t>4x, *V>jf*Wmu (16) 
[^ft5r t t-«t 0 flW-^af^ftffl P (16) ^^(^ 

[0 0 5 6] *fc, r(^BBBB«*(30)OjgH^tt. 
- b m)<nmmnx~<n*y>ik<nfettib\z£Z > '7u-- y 
(31) 0±T»*»*li"5«E*#R (22) dSRlt bixT^ 
5 0 BE*#Rtt, K31)<OJBB^ERSftfclHflc 
(22)t^«t t?«^$tLTl^So rco^^(22)fi, ^u-h 
(31)coT^(cffimi-5i^®^(22a) 7n-H(31)co 
50 ilfflld{S:M-r5il®^(22b) tfrbffi&ZthX^Z. * 
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£%7*-h (3D (D&w&m*n z ? \c lt 
[0057] -w&mif-m^.. ^<D*^>-fc$Ljmkw 

[0 0 5 8] ^->^>^^(2) -Cfi, JS 

^^^(3) tc^^f7k^PEEW^$n> r<£> 
£2*(2) frtb*y>tf*&W5\-i-2>o ^-/l/tf*^ * 

[0 0 5 9] ^^^^^(3) F^te. ^^^^a 

^y^ga^(P3)^b^^^(4) tc^^tt^o ^ 
*&#ft£^(4) te, ^-^V7Kl-*»U-CV>*V^M©^-^ 

*- ✓ >-* £ * ✓ v*k0tt&E« (P4) ^^Si/iif^MC 

iai : (P5)^b^-v r ^«ttaEise(5) * D 

[0 0 6 0] Rfcl, ft«3«»(4) K^ttStfUBtCO^ 

xmmicwiw-fZo 

[oo6i] ^<o%mmmi<onm^9mw «t, 
[0062] mttm^ ^(ommmmi o«tt^nt« 

(4) K:*5V*THt, «A«(17)OBfcm#fi**/>7Mt(1 
0) <o»«(ii) 0>rtffi<z)»«:friR] k mzw-mz. LT5fc*Jfc£ 

SEA P (14) >tKW (10) tc^Ai" 5 

z<Dtz&, mm*fo^<vffift<Dm\Hif&ft<Dimxmmm 
^/>is^<D%m^t^m^mtm^x^%m^/ 

teases— ^*-^]^o«ttbo±T*rsj (tirj 

r s n 5 r t fc 4 5o 

[0 0 6 3] ^-✓>*flr(10)©j8EaB36S«»(fB^b 
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72 

(20a) izffi&ZtiX^Ztitb, HrVi/im (10)^*^ 

[0 0 6 4] t/v*tt, r^i^l^^i 

5<t t^Tj-yv-TK^f (10)o»ffi<11) KSfcSfcfc, »tt$ 

[oo65]^ito:t^^ ^y r >^K«(io)i^tcioVN 

[0 0 6 6] wCOft«»«S(4) "Ctt, ^"^VtK 

#(22)<Oj&®lH$(22a) eO±tcigoT*5!K SVffiS^S 
LTV^VV r HH^#(32);^^T;*-y 
StfflP (16)dSH»StiTV^^:«). AMt/^^ttd- 
✓ ^*»(10)^b#Ul*n, ^^^^^8(5)- 

-h#i-^ 0 -t LT S n - h (31) ^SmfififCig-r S 

t mm& (32) 3&sh ct^/y^ftffl p (16) tfmmzin 

50 [0 0 6 7] «jKOBBH««(30)^»f^^BIL, S«E^ 
y^*»(10)rt(OS[^7n — h (31)<Offiet^»L(C< 

[0 0 6 8] -HfflSJKffi 1 oa*- 
T ft # ± 9 ^ ✓ ^ tK # a # § 5 f£ ffl t ^ C T 7^ 
>*W(10)^S(11)o»j»*^^fB^*^feTl^# 

-r 5 fc 1 1 T*r. ti h <d $h 3k & n h tl Z> £ 5 f - L T V * $ 

[0 0 6 9] ^-y>7KW(10)cDjS®^^^^ L 
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2*. ^y>*«f(10)co«S(11)<?5rtffi^»i«flc(21)SrK 

Siims. ^-y^*«(10)(OJSffiS:ft«t« 
i Lfc:^-e«j$fPfflt>i< J: 5fcLT^Sfc»* 

[0 0 7 0] Sfefc* SfcHJtf (1 8) rtJCftC* 7W/^(19) 
SrERU r©«»:7^*(19)teJ:9«ffi*(18)^rt 

[0 0 7 1 ] roj|lt»lBlt?Wc, tf-VVTMf (1 

0) ftX*(Dfc#L<Dmk^ft 0-7X1— V (31) <D{StWi<Dmfc& 

P(16);6><b^mLft^<fc5KLT^5o Z<Dtz£>, 7* 

— h (31) 4:fijffl Lfc«]*tt*l5rc*> 9 fe, ft«»(lt 
«(4) ^&flUKKS(S ^t/y*«ALtt*5r 

[0072] £fbt;:. ±unm^m^tnmu^^ 

"f"w — h (31) (D&M^mt-r z> <o *m x. X V * S 
or% 7 d - h (3D \z j: *n n# (32) <D®}ft&mm\zi- 
zz-ttf-ezzo mm^mtvxmm2Z)^m^ 
6:K'7n-F (3D <Dmm<D7k<Dfc$Lmt*nz-z> * 

T*#5o *t tXs CcoJ:5^7ci-h(31)^J:^^^# 
(32)<Otbf^^^Tffii: Lfcfc», *ffitKc^eo« 

hi^^ y * ha** So 

[0 0 7 3] 7D- hODSr^-^^TkW (10)rt(c 

IBlx LT^^l^W (22) h ft 5 S%#A'«r R ft T 

fig-rsr irt>W^t ltv^o 

BBspi 0-2 0 2 2 4 7#4*#O>t>0>-m, 

[0 0 7 4] 7o- K31)SrQH-*-SSESE^at 

LTi83<fc(22)£/8V>T^£<0-C\ roiB*(22)tcJ:oT 

[0075] -mmrm 1 <^^#j- 

<#!«»«) ±E«fc»«li Ttt, JrV^im (10)0 
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74 

rtffiOT»fcRJtfc*ttflc(21)4r«»iit«^»i 
£2*. r^^#(21)£R*t"f^ K31)4rSH 
i-5«E*#«"C*>SIH«:(22)«riBHSli«#fl!t LT/Bv> 

[0 0 7 6] ^y^Tk^actttc^pTKffi^^ 
»*»**iS6BH#(32)OBBHilifPSrff*.S i t h 

*« (1 0) fc«**a: £ L TRft tz%feffife^& (22) £ 
fiJ/BLTJt&T-#5o *fc, Z.(D£ o \C7u- V (31 ) (D 

io mm <Dm& (22) tmmm^we. t sciaatse^a t 

[0 0 7 7] ro£^^tt»«#«£LTRIt 
tv^Mflc (22) «t«S*«*«|j: hmmirz £ o lcl,x 
^Z>&. ■E**SkfcttSU^ftJSJf|«#«SrRit"CtJ: 

[0 0 7 8] (» 2 £7g#9) ±fEj|^Sg 1 tCjoV^T, 
(20) o±ffi (20a) 0 4fc:^-J:5 

20 Oa) ir*S^-yv*«#tt«-(20)tz>±ffi(20a) *r, mm 

(20c) 4rRlt^:«-Cfc6. *fc, ^✓>'**}*»»(20) 
O±ffi(20a) fi, ^:<Oit>^f*iSS:ffiMfton«IB3eL< 
^il®(20c) ^-r^^^^tc, <SffiHt*^-rJ:5^5p® 
(20d) t Ltt>J:V\ 

[0079] £oj:5^#*u-ct, a3^/y*« 

(20) ^ « t l^^^^m 5 C ^ X 

50 [0080] (»3 mm) mmmm 1 corns <o$mm 
^ ^y^mm)^(DM^(om^^^tzmx^ 

So o£?K Jiia^l6JKffilt?»4SEA«(17)^n®SSr 
fflv^rv^sds, Eistc^-rj: 9 

W(10)O^EAt : (17)^^^«O^^^LT^5o 
[0 0 8 1 ] H*<Z>«»«W:, SiS-+fe»cJt-<TB-+i5fe 
^+^t-/J^V>/ci6 N ^^>**l(10)(Z5rt«ffi(c»oT 
«tfEttt«nsil!lHl*a>»*^»<tt9 % 

[0 0 8 2] 

7K«(10)cojS®off^^S^^l <b^5J:9^L 
(10)cojS®^r. ±l^i£b«co^ii®(20a) £fcttR 

(cr^^^o TTtcDD^^RIiOip * frfcftmm (20b) 
* ixfc * / ^TkM&ntt (20) J: (9 -5 J: 9 L T 
50 ^5 0 
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[0 0 8 3] z<ox oizm&L-tZk. ^-^^7k«(10)rt 
^Tft#^«ixSiilsI*^Con«iB*fctt«§iffl(20 
b) Cfp^i 5 ^fcTN T^^zMf (10) 

0) ^tMi5T«ffffl^l< fc tfeKHH&t**fc»fc 

(20)cD±®(20b) tt, H7^i~J:5JJ:»*Lrt>J: 
V\ ^<D&U*. HrV^im (10)<7>jSffi(20b) fcftS^-y 
^*«#*Itff (20) (20b) 2r x H|ft«^& +*M£|r] 

<i>tti£l::, riMfrORftiffiieiX H£HtS(20e) SrKttyt 
WffeSo ^^V7k«#««-(20)co±ffi(20b) 
14, ^<O*^f+5fi«:i?i«OR«lffi«L<»4ft«lffi(20e) 
fc-*-*ftfo0K:* ffiSj»T^-r«t5^ 5 P®(20f) ttT 
t>4V\, 

[0 0 8 5] z<d£ 9f:Mttt), gie^^^VTKJS 
(20) * ffi v >a »fr fc W**> j»* 5 r fc a* tf 

[0 0 8 6] 

*» <io) <D&m&nmm*iti-i.fimmz'rzftt> r> 

B 8 tc^1-4 b ^^✓^W (10)^a£»«cjH*jft*«« 
(23) frKttfc«-C*>S. 

[0 0 8 7] rofi»J"CI4. jB*«»fi«(23)*Cf4, fHflP 
tt(24)«r^LrMMtt«K(25)«H«R$ix« 
#(23) CXNKXStEt^Alt 5 - fc -CjHWftfiKSr 

[0 0 8 8] :£Oj; 9 I«t5t, je*jft«»^J:o 
OjKaSrttlPitwiEflEa:*^*— T?»i-C fc K 4 *) , 1ft 

[0 0 8 9] 4*3, H8"Cf4, ^SMMtLTOW 
ft: (21) «r»l*fc 5 *T?3H*tt»««(23) SrK»+S«« fc 
LTV^SiS, j@^«$§S^(23)£8:#£#-g\ »MK#(2 

1) «to«js»«ffi ttK*tft<r*>± 

[0 0 9 0] JLEjB^Stf&fiSGSm, jSffiSrEI 

3, 04, 16, 0 7<^jg«(c:LfcmS?gffil*fef4ll 

[0 0 9 1 ] 

1 fcf4l**S**JcU*:«"rfc 5, i9(: 
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m-tXo^ r^«E«^«(22)J4, 
Mft^b*?), 7o- h (31)££jffl1-5jg®«B(22b) 
fc, KJ^ffiffl(22b) tdaffii-5JSffiSP(22a) ^It, 
j£ffi«S(22a) 3ftS7n-K31)OT*JJ:ffilti-Sfcfct 
l£\ ^®gC(22b) «S7o- M31)^JBBlcffi«i-5 4 5 
tttV^. L"t, wCDHffi^5T*t4, ^f£(22)<7) 
i£®«(22a) Tfcfii«OH»B*fcriaiM5 fc IT 

[0 0 9 2] roJ:5lc«/*-rafc, $1#(22)(;l4 9;*- 
70 ✓ ^OfcfcJTfetHLT, SI6ia57D-h (31)0>{fc 

l^i^ts: fci^Dx-c, RiKMifWBKiio-c;*- 

✓ ( 1 0) (7? * 4> » left * L fc # 35 (22a) <D 

2b) &BoT±jj^ «c*i5o-c, J-^>jf*$mn (16) 

- h (31) dsmBf^i-SOSrBSih-e# 3 D 
[0 0 9 3] 

[»W©JjtO»i5] *^P^O^»^ffi5f4, 

Ml fcf±»ft£ 4 5KLfc«-C*>5o 

[0 0 9 41 ilOlC^fipl^ -OHJfi^ffiST- 
tt, ■E«#«(22)<DlH{fr(22)*«KORflf«fcLr^^ 

^tkw(io) coq^a^ieiae u m& (22) oj£ffi» (22 

a) _htC^tO^U"h(31)^a^64 5^U-CitK^U 
fc*fifcfcLTl^So ro#jT*l4, *>/>7k« (10) lilted 

h m)<D±mia**yr>tf*mmn 06) fc&i§-r<5## 

(33) as^/*£;h,Tl>S 0 
5(7 [0 0 9 5] r<D#|l4, SISS»l!8l^MH#(32)Sr7n 

- h (31) fc— flc|CL^.*fi8;WT**>Sd^ Z<D£ 5(-LT 

3tf^»fflP-(16)«:B!Mt?#-5. ^->/>7K<o«l4j« 
ft: (22)^4 j9fr*>m-frSfe«), ^^^TKtcteleJ^ (HOfe 

«) ^e^-r^r^n- h(3i)^^-y r >^^{cis:^ 

P (16) (OHHStjE*}^ 5 r fc S 0 

[0 0 9 6] 

40 ^ftfflPd 6) (30) 4r S b S*« fc U 

[0097] Hi itc^i-4 5J-, :^W86t* 

tt, ^yv*»(10)<O«^««^7n-h*(34)«:H 
tt, :^)7d- h^(34)<D_bT^^^^^>7Kif (10) 
©rt«fP^iliiS-fr-5 4 5l-UTi/^o 7n- b^(34)(c 
J4I^^a^ h^(34)4 t) t(frH»«3&S«</hSft7P 

- h (31)dSiR«i*ix, «tt^BBBB#(32)-e^">^>'^SN 
tHP (16)*HHi-S4 51CLTVN5 0 r^^#(32)f4^te 

*HRi fc«#£w«^*«sjx, **/>js*wmum)& 

50 ^C53t^6co#ftc(33)$^«x.TV^5 e ^coffJTtt, 
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- hS(34)Sr^-y^*»(10)(Dfly^fcRJtTV^, it 9 
*fiO^!ljJl^^A,^C^^^T\ h^(34)tc 
7 p - h ft (34) colEfi i ^*o**r#T%»-*-» 

[0098] r^^fd^o^Tfc, nm&t&xtmmz. 

[0 0 9 9] 

Moi^T, Jt^T^J: 5ft«/S£ ttt J:V\ 
[0 10 0] Wx-tf. H2^-t-H36»ffil*c*5V>T, 

[0101] *A«(i7)r±, R**^je»«tciR 

[0 10 2] *fc, j»fc»ll8l^^T, 

ffi*(22) ttSftbUI^ Hi 2{Z7jki-Xv\c, mvtco 20 
7 7>"^lF&(26a) t v CW77^S(26a) l-SS^fr 
fc1W#(26b) fca»fe*WSLTt>J:V\ ^oS«t#«(26) 
<Dffi&(26b) \Z X ±m7v~hM)&&m-tZ>& : ?lz* 
✓ ^*4t(10)rtlcEKSixSfc«>t»fcO, 77^»(2 
6a) ^^-y^*W(10)O±S(12)OTffi^H£S^So 
±ISfS*(26b) ^tt, tt«flc(26b) ^ftteft (±T* 
IrJ) ©Ml«l:iBoT4*o^yyb(26c) *9 0° m 

[0103] ^coctptc, ^»yK26c) &m&i,tcm 

#(26b) «:*'r*«ESt#*(26)4:fflv^fc»fr-efc % 50 
*ft±T»«r»*-6 (32) (Dthft&fem 

8EP&«j£BT*fo5o 

[pi 2] «*#««<D»ffi*E&?j*U HI 2 (a) f*JK 
MSB. B2 (b) «B2 (a) OB-B«ia HI 
2 (c) OT2 (a) ©C*[p]ftaBt'fc6 B 40 

[HI 3] ■B2©**4)'«l*^JfiB5^R*tb*t-CV^5^-y 
v*«J*»W©^MRB-e«>5. 

[B4] nMBni<Dmmizmz^mftM$5<D*s> 
*at#»*t4r«i-»aB-e*5. 

[B 5 ] JtlkJMi 1 <o*»«K:«***»WHI^«A* 

[B 6 ] *»WO*lt»lB2fc«S«;«4)'|»B«>^-^>' 
*«»«*f«r^i-WfffiB-efe6o 

[B7] fm»m2<Dmzmiz&&fzi&ftm&<o*-y> 
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**#«W*^i-WrflBB-e«>«. 
[B8] *«R^%lk«tt3(c«6fttt^llt«a>M»rB 

[19] *«WO|llfiJgll8 4^«S»«»K«^S«E^ 

[Bio] ^noiiiK»S5icffe«ff^Rn^SiK 

^SkSr^i-»BB-C*>5. 

[Hill] ^%^<D|llb«ffi6^ffi6fttt^tt«^iKI9r 
®HIT*fo5o 

[012] *«*«w**«*^«BB-e*>s. 
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[Hill] [012] 




F I f-73-K (#%) 

B01F 1/00 A 
C0 2F 1/78 

C 0 1 B 13/10 D 

F*-A(##) 4D011 AA01 AA05 AA18 AB03 AC01 

AC03 AD02 AD03 BA08 

4D037 AA01 BA23 BA26 CA12 

4D050 AA01 AB04 AB06 BB02 BD04 

4G035 AA01 AE13 
4G042 CE01 



(51) Int. CI. 7 B»'J!£# 

BO 1 F 1/00 

C 0 2 F 1/78 

// C 0 1 B 13/10 



